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a breed is also found in neighboring countries, or if several breeds
appear equally well adapted to some environmental niche, the need
for protective measures may be lower.

Measures of genetic distance may help identify candidates for
preservation. For example, the close relationship of an endangered
breed to another nonendangered breed could lessen the urgency to
preserve it over another, more distantly related breed.

STRATEGIES FOR SAMPLING POPULATIONS

Once a population has been identified for preservation, the next
step is to determine how to sample it. Sampling strategies must take
various factors into consideration, including geographic distribution
of the population and subpopulation structure, if known. Sampling
biases can be minimized by using a stratified system of sampling,
identifying populations (breeds) and subpopulations (herds or stocks),
and taking samples (of unrelated individuals and at random) in a
systematic manner. The preserved samples should reflect the pro-
portional balance of subpopulations present. With stocks that are
rare or endangered, there may be little choice for sampling, and es-
sentially all individuals available may be included. (Factors that af-

potential to greatly reduce their effective population size. Goddard
notes that the potential exists to manage these cattle as a single global
breed. Under this scenario, the Ne for the global population of black
and white cattle could be as low as 80, even though the estimated
world population would include several million milking cows. A glo-
bal program would likely use sperm from very few bulls and, through
embryo transfer, limit the number of females contributing to future
generations.

The global breed scenario may be an extreme example, but it illus-
trates the potential impact of widely distributing the genes of a limited
number of individual animals. Attainment of small global Ne will be
moderated by even slight variation in breeding objectives or environ-
ment because breeders in different countries would then need to use
somewhat different breeding animals to meet their goals. Likewise,
some would argue that an Ne of 80 may be sufficient to allow reason-
able long-term selection responses. Yet long-term propagation of a
population at such modest Ne will almost certainly result in some loss-
es in genetic variability. The future importance of such diversity can-
not now be quantified, but programs to maintain a reserve of genetic
diversity seem warranted in populations being maintained at low Ne.